r 

I UN< 


AO-A046  950 


UNCLASSIFIED 


PACIFIC  MISSILE  TEST  CENTER  POINT  MU6U  CALIF 
TIDAL  AND  LUNAR  DATA  FOR  POINT  MU6U1  SAN  NICOLAS  ISLAND# 
DEC  77  R DE  VIOLINI 
PMTC-TP-77-25 


F/6  8/3 
AND  TH— ETC(U) 


NL 


PACIFIC  MISSILE  TEST  CENTER 

AN  ACTIVITY  OF  THE  NAVAL  AIR  SYSTEMS  COMMAND 


This  report  was  compiled  by  Mr.  Robert  de  VioUni  with  the  assistance  of  Mn.  Barbara  WOiianu. 

Mr.  J.  S.  Rosenthal,  Head,  Atmospheric  Sciences  Branch;  Mr.  D.  A.  Lea,  Associate  Geophysics 
Officer;  CDR  D.  B.  Fickenacher,  Geophysics  Officer;  Mr.  T.  C.  Lockhart,  Associate  Range  Operations 
Officer;  and  Mr.  W.  L.  Miller,  Associate  Director,  Range  Directorate,  have  approved  this  report  for 
publication. 


THAD  PERRY 

Technical  Director 


J.  C.  WEAVER,  CAPT  USN 
Commander,  Pacific  Missile  Test  Center 


Technical  Publication  TP-77-25 

Published  by Technical  Information  Division 

Photography  and  Technical  Information  Department 

Security  classification UNCLASSIFIED 

First  printing 205  copies 


I 


INTERNAL 


Copies 


INTERNAL 


Copies 


Technical  Director 
Code  7003 

H.  C.  Bonaventure 

Public  Works  Office 
Code  7030 

LTJG  J.  R-  Dunbar 

Range  Operations  Department 
Code  7300 

CDR  N.  H.  Lewis 

Range  Programs  Division 
Code  7330 

R.  R.  Valencia 


Range  Support  Division 
Code  7340 

LCDR  R-  M.  Reeves 

Communications  Division 
Code  7370 

Marine  Aviation  Detachment 
Code  8001 

COL  D.  G.  Keast 

Patent  Counsel 
Code  PC 

Dr.  J.  M.  St.  Amand 


DL5 


RKAP  JNvSTRUCTIONS 


REPORT  DOCUMENTATION  PAGE 


DKKORK  Ci>MPLK TING  FORM 


i RECIPIFNT'S  CATALOG  MUMSCM 


1;  GOVT  ACCESSION  NO 


S TYPE  OF  HEPORT  A PERIOD  COVCRFO 


TtT^  (and  SutXttlij  . •-  - ■■  . 

J'IDAL  ANO^UNAR  jBATA  FOR  POINT  JJUGU, 

^AN  ^ICOLAS  jj^LANO,  AND  THE  BARKING  ^NDS 
AREA  DURING  1978  . 


« PERFORMING  ORC.  REPORT  NUMBER 


• contract  or  grant  NUMBCRf*) 


Robert /be  Violini 


10  PROGRAM  element  PROJECT.  TASK 


9 PERFORMING  ORGANIZATION  N*MF  AND  ADDRFSS 


Pacific  Missile  Test  Center  (Code  32532) 
Point  Mugu,  CA  93042 


CONTROLLING  OFFICE  NAME  AND  ADDRESS 

Naval  Air  Systems  Command 
Washington,  DC  20361 


) NUMRE  R O' 


IS  SECURIT  V Cl  ASS  (ol  thiB  t»pott) 


MONITORING  AGENCV  NAME  A ADORJ^SSfi/^^iHri 


UNCLASS)  PI  ED 


OE'CL  ASSiFiCATtON  DOWNGRADING 
SCHEDULE 


Approved  for  public  release;  distribution  unlimited. 


n/ot-k  20.  it  JiUrtrnt  Itotn  N^port) 


IS  SUPPLEMENTARY  NOTES 


19  KEY  WORDS  (Contmu*  on  rfVBrtt  aid*  it  ner**Hmf\  »nd  idrntitv  ^v  blot  k number: 


Barking  Sands,  Hawaii  area 
Lunar  data 

Point  Mugu,  California 


San  Nicolas  Island,  California 
Tide  tables 


•fisi  Identify  bv  6t«sth  miinh«r) 


tjSTRACT  (Condnu* 


Basic  lunar  and  tidal  data  for  Point  Mugu,  San  Nicolas  Island,  and  the  Barking  Sands  area 
during  1978  are  provided.  The  data  presented  are  (1)  tidal  data,  (2)  times  of  moonrise  and 
moonset,  and  (3)  times  of  lunar  phases.^ 


FORM 
t JAN  79 


UNCLASSIFIED 

security  CLASSIFICATION  OF  THIS  PAGE  (!!»»•«  PAf*  Fi%trr*d) 


I DATA  SOURCE  AND  TIME  REFERENCES 1 

I TIDAL  DATA 1 

i 

I LUNAR  DATA 2 


APPENDIX 

Equinoxes,  Solstices,  and  Lunar  Phases  During  1 978 55 

TABLES 

1 . Tidal  Ranges  for  Point  Mugu  and  San  Nicolas  Island 2 

2.  Tidal  Ranges  for  Port  Allen 2 

3.  Moonrise  and  Moonset,  Point  Mugu,  California,  I978  3 

4.  Point  Mugu  Tides.  January  1 978  4 

5.  San  Nicolas  Island  Tides,  January  1978  4 

6.  Point  Mugu  Tides,  February  1 978  6 

7.  San  Nicolas  Island  Tides,  February  1978 6 

8.  Point  Mugu  Tides,  March  1 978  g 

9.  San  Nicolas  Island  Tides,  March  1 978 8 

10.  Point  Mugu  Tides,  April  1 978  lO 

1 1.  San  Nicolas  Island  Tides,  April  1978  lO 

1 2.  Point  Mugu  Tides,  May  1 978  1 2 

1 3.  San  Nicolas  Island  Tides,  May  1 978  1 2 

14.  Point  Mugu  Tides,  June  1978  I4 

15.  San  Nicolas  Island  Tides.  June  1 978  14 

16.  Point  Mugu  Tides,  July  1978  16 

17.  San  Nicolas  Island  Tides,  July  1978  |6 

1 8.  Point  Mugu  Tides,  August  1 978 1 8 

19.  San  Nicolas  Island  Tides,  August  I978  18 

20.  Point  Mugu  Tides,  September  1 978  20 

21.  San  Nicolas  Island  Tides.  September  1 978  20 

22.  Point  Mugu  Tides,  October  1978  22 

23.  San  Nicolas  Island  Tides,  October  1 978  22 

24.  Point  Mugu  Tides,  November  1 978  24 

25.  San  Nicolas  Island  Tides.  November  1 978  24 


CONTENTS  (Concluded) 


Page 


TABLES  (Concluded) 

26.  Point  Mugu  Tides,  December  1978 26 

27.  San  Nicolas  Island  Tides,  December  1978  26 

28.  Moonrise  and  Moonset,  Barking  Sands,  Hawaii,  1978  29 

29.  Port  Allen  Tides,  January  1978  30 

30.  Port  Allen  Tides,  February  1978  32 

31.  Port  Allen  Tides,  March  1978  34 

32.  Port  Allen  Tides,  April  1978  36 

33.  Port  Allen  Tides,  May  1978  38 

34.  Port  Allen  Tides,  June  1978  40 

35.  Port  Allen  Tides,  July  1978  42 

36.  Port  Allen  Tides.  August  1978  44 

37.  Port  Allen  Tides,  September  1978  46 

38.  Port  Allen  Tides,  October  1978  48 

39.  Port  Allen  Tides,  November  1978  50 

40.  Port  Allen  Tides,  December  1978  52 

41.  Equinoxes  and  Solstices,  1978,  Point  Mugu  and  San  Nicolas  Island 55 

42.  Lunar  Pltases.  1978.  Point  Mugu  and  San  Nicolas  Island 55 

FIGURES 

1.  Tidal  Graph  for  Point  Mugu.  January  1978  5 

2.  Tidal  Graph  for  Point  Mugu,  February  1978  7 

3.  Tidal  Graph  for  Point  Mugu,  March  1978  9 

4.  Tidal  Graph  for  Point  Mugu.  April  1978  II 

5.  Tidal  Graph  for  Point  Mugu,  May  1978  13 

6.  Tidal  Graph  for  Point  Mugu.  June  1978  15 

7.  Tidal  Graph  for  Point  Mugu,  July  1978  17 

8.  Tidal  Graph  for  Point  Mugu.  August  1978  19 

9.  Tidal  Graph  for  Point  Mugu,  September  1978  21 

10.  Tidal  Graph  for  Point  Mugu.  October  1978  23 

11.  Tidal  Graph  for  Point  Mugu.  November  1978  25 

12.  Tidal  Graph  for  Point  Mugu,  December  1978  27 

13.  Tidal  Graph  for  Port  Allen,  Janua'-y  1978  31 

14.  Tidal  Graph  for  Port  Allen.  February  1978  33 

15.  Tidal  Graph  for  Port  Allen,  March  1978  35 

16.  Tidal  Graph  for  Port  Allen.  April  1978  37 

17.  Tidal  Graph  for  Port  Allen,  May  1978  39 

18.  Tidal  Graph  for  Port  Allen,  June  1978  41 

19.  Tidal  Graph  for  Port  Allen,  July  1978  43 

20.  Tidal  Graph  for  Port  Allen.  August  1978  45 

21.  Tidal  Graph  for  Port  Allen,  September  1978  47 

22.  Tidal  Graph  for  Port  Allen.  October  1978  49 

23.  Tidal  Graph  for  Port  Allen,  November  1978  51 

24.  Tidal  Graph  for  Port  Allen.  December  1978  53 


n 


INTRODUCTION 

This  publication  combines  into  a single  source  all  tidal  and  lunar  data  for  operational  I'xtations  of 
the  Pacific  Missile  Range  for  use  in  Calendar  Year  1978. 

The  data  presentations  are  in  two  main  divisions:  one  for  Point  Mugu  and  San  Nicolas  Island,  and 
the  other  for  the  Barking  Sands  area.  Within  each  division,  the  times  of  moonrise  and  moonset  and  tidal 
data  are  given.  An  appendix  provides  information  regarding  lunar  phases.  Since  all  such  data  change 
from  year  to  year,  this  publication  will  be  reissued  annually. 

Sunrise-sunset  times  for  these  locations,  and  associated  solar  data  which  do  not  change  significantly 
from  year  to  year,  are  issued  as  a single,  permanent  publication.  Further  information  regarding  any  of 
these  data  may  be  obtained  from  the  Geophysics  Division  of  the  Range  Operations  Department. 


DATA  SOURCE  AND  TIME  REFERENCES 

Tlie  data  given  here  have  been  prepared  from  information  contained  in  Tide  Tables  for  the  West 
Coast  of  North  and  South  America  including  the  Hawaiian  Islands,  1978.* 

For  Point  Mugu  and  San  Nicolas  Island,  all  times  listed  are  Pacific  Standard  Time  (PST);  add  eight 
hours  to  obtain  Greenwich  Mean  Time  (GMT  or  Z).** 

For  the  Barking  Sands  area,  all  times  listed  are  Aiaska-Hawaii  Standard  Time  (AHST);  add  10  hours 
to  obtain  GMT.  Daylight  Savings  Time  is  not  observed  in  Hawaii. 


"National  Ocean  Survey.  Tide  Tables  for  the  West  Coast  of  North  and  South  America  Including  the  Hawaiian  Islands, 
1978.  Washington,  D.C..  (iPO,  1977. 

When  Daylight  Saving  Time  (PDT)  is  in  effect,  1 hour  is  to  be  added  to  the  times  given.  In  1978,  Pacific  Daylight 
Time  is  scheduled  to  cstmmence  at  0200  PST  on  Sunday,  30  April  (add  1 hour),  and  to  end  at  0200  PDT  on  Sunday, 
29  October  (subtract  I hour). 
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TIDAL  DATA 


The  ranges  of  tidal  heights  that  may  be  expected  at  Point  Mugu  and  San  Nicolas  Island  are  shown 
in  table  1.  The  range  of  heights  for  the  primary  harhor  in  the  Barking  Sands  area.  Port  Allen,  is  shown 
in  table  2.  The  times  and  heights  of  high  and  low  tides  for  P)78  at  Point  Mugu  are  given  in  the  even- 
numhered  tables  4 through  2b,  and  at  San  Nicolas  Island  in  the  odd-numbered  tables  .‘i  through  27. 
Similar  tide  data  for  Port  Allen  are  given  in  tables  2V)  through  40. 


Table  1.  Tidal  Ranges  for  Point  Mugu  and  San  Nicolas  Island 


Tidal  Levels 

Point  Mugu 

San  Nicolas  Island 

Height  (Feet) 

Height  (Feet) 

Extreme  high  water 

7.3 

6 7 

Meari  higher  high  water 

5.3 

4 9 

Mean  high  water 

4.5 

4.1 

Mean  tide  level  * 

2.7 

2.5 

Mean  low  water 

0.9 

0.8 

Mean  lower  low  water 

0.0 

0.0 

Extreme  low  water 

-2.0 

-1.8 

The  mean  tide  level  is  also  called  mean  sea  level. 


Table  2.  Tidal  Ranges 
for  Port  Allen 


The  mean  tide  level  is  also  called  mean  sea  level. 


Tidal  graphs  prepared  from  the  Point  Mugu  data  are  presented  in  figures  I through  12,  and  graphs 
prepared  from  the  Port  Allen  tables  are  presented  in  figures  1.^  through  24,  (Because  of  their  close 
similarity  to  the  Point  Mugu  graphs,  graphical  presentations  of  the  San  Nicolas  Island  data  arc  not  in- 
cluded in  this  publication.! 

These  tables  list  the  times  and  heights  of  high  and  low  tide  for  each  month  of  the  year  and 
chronohrgically  through  each  day,  Tire  heights  are  all  measured  from  mean  lower  low  water  (see  tables 
I and  2)  and  arc  values  for  a sea  unaffected  by  wind  waves  or  swell.  The  height  and  character  of  the 
sea  surface  are  innucnced  by  factors  other  than  the  predictable  positions  of  the  moon  and  sun.  and  is 
thus  likely  to  he  higher  or  lower  than  computed  values  may  indicate. 

LUNAR  DATA 

Times  of  moonrisc  and  moonset  for  the  Point  Mugu-San  Nicolas  Island  area  in  1478  ate  given  in 
table  3,  and  for  the  Barking  Saitds  area  in  table  28.  preceding  tbe  tidal  data  for  the  respective  stations. 
Information  regarding  the  phases  of  the  phases  of  the  moon  in  1478  will  be  found  in  the  appendix. 


Tidal  Levels 

Height  (Feetl 

Extreme  high  water 

2.6 

Mean  higher  high  water 

1.6 

Mean  high  water 

12 

Mean  tide  level* 

0.7 

Mean  low  water 

0.2 

Mean  lower  low  water 

0.0 

Extreme  low  water 

-0.4 
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Figure  3.  Tidal  Graph  for  Point  Mugu,  March  1978. 
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Figure  f 1-  Tidal  Graph  for  Point  Mugu,  November  1978. 
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Table  28.  Moonrise  and  Moonset,  Barking  Sands,  Hawaii,  1978 
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Tidal  Graph  for  Port  Alien,  August  1978. 
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APPENDIX 


EQUINOXES,  SOLSTICES,  AND  LUNAR  PHASES  DURING  1978 

llie  dales  and  times  Im  Veinal  and  AiiUimnal  Kquinoxcs  and  Summer  and  Winter  Solstices  during 
l‘)7S  are  listed  In  table  41 . The  1478  dates  and  times  lor  phases  of  the  moon  are  given  in  table  42. 
Both  tables  have  been  calculated  for  Pontt  Mugu  and  San  Nicolas  Island.  Two  hours  must  be  subtracted 
for  times  in  the  Barking  Sands  area. 

Table  41.  Equinoxes  and  Solstices,  1978,  Point  Mugu  and  San  Nicolas  Island 


NOTE:  A)l  are  Pacilic  Standard  Time;  add  1 hour  when  Daylight  Savings  Time 

IPDT)  IS  in  effect.  Subtract  2 hours  for  Barking  Sands  area. 


Vernal  Equinox 

20  March  1534  PST 

Beginning  of  Spring;  day  and  night  of  equal  length. 

Summer  Solstice 

21  June,  1010  PST 

Beginning  of  Summer;  greatest  duration  of  daylight. 

Autumnal  Equinox 

23  Septemhet,  0126  PST 

Beginning  of  Autumn,  day  and  night  of  equal  length 

Winter  Solstice 

21  December,  2121  PST 

Beginning  of  Winter,  greatest  duration  of  darkness 

Table  42.  Lunar  Phases,  1978,  Point  Mugu  and  San  Nicolas  Island 


NOTE  All  times  are  Pacific  Standard  Time,  add  1 hour  when  Daylight  Savings  Time 
IPDT)  IS  in  effect.  Subtract  2 hours  for  tintes  in  the  Barking  Sands  area 
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Because  the  earth's  period  of  revolution  about  the  sun  (365.24+  days)  is  not  evenly  divisible  by  the 
moon's  period  of  revolution  about  the  earth  (27.32+  days),  the  dates  and  times  of  lunar  phases,  moonrise 
and  moonset.  and  tidal  data  must  be  recomputed  for  each  year.  The  following  information,  however,  is 
based  ott  geometrical  relationships  and  holds  true  for  all  times; 

1.  The  New  Moon  rises  at  sunrise,  crosses  the  meridian  at  noon,  and  sets  at  sunset. 

2.  The  hirst  Quarter  Moon  rises  at  noon,  crosses  the  meridian  at  sunset,  and  sets  at  midnight. 

3.  The  l-'ull  Moon  rises  at  sunset,  crosses  the  meridian  at  midnight,  and  sets  at  sunrise. 

4.  The  Last  Quarter  Moon  rises  at  midnight,  crosses  the  meridian  at  sunrise,  and  sets  at  noon. 
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